Photodegradation of DNA with fluorescent light in the presence of riboflavin, and photoprotection by flavin triplet-state quenchers.
Superoxide anion was photogenerated upon illumination of nucleic acids with fluorescent light in a solution containing phosphate buffer, pH 7.8 and riboflavin. DNA was a better reducing substrate for this reaction than was RNA. A similar riboflavin-sensitized photoreaction caused single- and double-strand scissions of supercoiled PM2 DNA as detected by electrophoresis in agarose gels. None of specific scavengers or quenchers for superoxide anion and other active oxygen species prevented the DNA strand breaks. However, among the flavin triplet-state quenchers, potassium iodide, butylated hydroxyanisole, and ferricytochrome c protected the supercoiled DNA from photodegradation; butylated hydroxytoluene, alpha-tocopherol, tyrosine and hemoglobin did not have any protective effect. These results indicate that triplet-state riboflavin or a derivative formed from it participate directly in the observed riboflavin-sensitized DNA photodegradation and that active oxygen species are not directly involved.